Introduction: Magnetic susceptibility is a macroscopic property that characterizes the magnetization of a material in response to an applied magnetic field. Local field perturbations arise at susceptibility interfaces, such as the boundary between implanted recording electrodes and surrounding brain tissue, and may result in distortions in MR images and spectra. We are investigating a method of mitigating these image distortions by developing conductive, solid solution alloys from an amalgamation of diamagnetic and paramagnetic metals such that the alloy magnetic susceptibility matches that of brain tissue. However, the magnetic susceptibility of some potentially biocompatibile alloy systems, such as gold-platinum and silver-palladium, cannot be predicted using a linear combination of component metal susceptibilities. Additionally, magnetic susceptibility may be affected by manufacturing processes (e.g. swaging, annealing) used to generate the final form of the alloy. Therefore, we have developed an MR method of measuring relative magnetic volume susceptibility (χv) that will be integral to the process of developing susceptibility-matched alloys by characterizing susceptibility as a function of metal content as well as manufacturing processes. This method can be implemented by any facility with MR hardware and is free of sample geometric constraints associated with SQUID magnetometry.
